We will consider the existence of multiple positive periodic solutions for a class of abstract difference equations by using the well-known fixed point theorem due to Krasnoselskii .
In the past several years, the existence of periodic solutions for first-order functional differential equations y t −a t y t f t, y t − τ t 1 has been extensively investigated see 1-3 , and the references therein . In 4-6 , the existence of periodic positive solutions for difference equations
x n 1 a n x n λh n f x n−τ n 2 has been considered. To the best of our knowledge, however, little has been done for the abstract difference equations see [7] [8] [9] . In this note, we will consider this problem. To this end, let X be a real Banach space and let K ⊂ X be a cone, then a Banach space X with a partial ordering ≤ induced by a cone K is called an ordered Banach space. On the other hand, we will denote the identity operator defined on X by I. In 7-9 , the authors considered the existence of periodic solutions for the abstract equation
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In this note, we will consider the equation
where {A n } n∈Z is a T -periodic sequence of bounded linear operator defined on X and satisfies
. . , T − 1 , {τ n } n∈Z is an integer valued T -periodic sequence, and {F n } n∈Z is a T -periodic sequence of bounded functions from X to K, and λ is a positive constant.
If 4 has a T -periodic solution in X, then we have
Summing the above equation from n to n T − 1, we have
That is,
where G n, s
If 7 has a T -periodic solution in X, then we have
A n x n − x n λF n x n−τ n .
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This equation is equivalent to 4 . Thus, we have the following result.
Theorem 1. Assume that
A 0 , A 1 , . . . , A T −1 and T −1 k 0 A −1 k − I are invertible and A −1 n 1 A −1 n 2 · · · A −1 n T A −1 0 A −1 1 · · · A −1 T −1 n ∈ Z . Then {x n } n∈Z x n ∈ X is a T -
periodic solution of 4 if and only if it is a T -periodic solution of 7 .
We now assume that 0 < N ≤ G n, s ≤ M < ∞ for n ∈ Z and n ≤ s ≤ n T − 1 and that σ N/M. To obtain our main results, we firstly give a lemma. The proof of that lemma can be found in 10 .
Lemma 1. Let E be a Banach space, and let
Then T has a fixed point in P ∩ Ω 2 \ Ω 1 .
For the sake of convenience, the conditions needed for our criteria are listed as follows.
H 1 F n ∈ C X, X , and there exists {u k } ⊂ X with u k → 0 such that F n u k > θ u k θ for n 1, 2, . . . , T and k 1, 2, . . . . Then it is easily seen that H is completely continuous on bounded subset of Ω, and for u ∈ Ω, 
where
Then there exists u ∈ Ω which is a fixed point of H and satisfies min{a, b} ≤ u ≤ max{a, b}.
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Proof. Let Ω ξ {w ∈ Ω | w < ξ}. Assume that a < b, then, for any u ∈ Ω which satisfies u a, in view of 15 , we have
That is, Hu ≤ u for u ∈ ∂Ω a . For any u ∈ Ω which satisfies u b, we have
That is, we have 
2 . An application of Lemma 2 leads to two distinct solutions of 4 . In view of L 4 , we see that there exists a ∈ b 2 , ∞ such that F n u / u ≤ 1/ λA for u ∈ a, ∞ and n 0, 1, . . . , T − 1. Let δ max 0≤ u ≤a,0≤n≤T −1 F n u . Then we have F n u ≤ a 2 / λA for u ∈ 0, a 2 and n 0, 1, . . . , T − 1, where a 2 > a and a 2 λδA. An application of Lemma 2 leads to two distinct solutions of 4 . Proof. Suppose 23 holds. Let ε > 0 such that
Note that l > 0, then there exists H 1 > 0 such that F n u ≤ l ε u for 0 < u ≤ H 1 and n 0, 1, . . . , T − 1. So, for u ∈ Ω with u H 1 , we have As an example, let both {λ n } and {λ n } be real bounded sequence, {μ n } and {μ n } are also real bounded sequence, where for any x ∞ n 1 ξ n e n , then A 0 and A 1 are both self-conjugate operator, and satisfy all of above conditions.
